The diagnostic application of measurement of urinary N-acetyl-,8-D-glucosaminidase [(EC: 3.2.1.30) (NAG)] in children has been studied by several authors."? Recently two newly developed vanillyl-N-acetyl-,8-D-glucosaminide (GlcNAc) substrates, 2-methoxy-4-(2' -nitrovinyl)-phenyl-Nacetyl-d-n-gluccsaminide (MNP-GlcNAc) and ammonium 5-[4-(2-acetamido-2-deoxy-,8-Dglucopyranosyloxy)-3-methoxyphenyl-methylene] -2-thioxothiazolidin-4-one-3-ethanoate (VRA-GlcNAc) were tested and recommended for application in paediatric medicine." We therefore determined the ratio of NAG to creatinine concentration (the NAG-index) for healthy children up to the age of 14 using all three substrates.
PATIENTS AND METHODS
Urine samples were taken in the morning between 8-12 h after a similar breakfast from 123 healthy children (69 boys and 54 girls) in local nursery and primary schools in Debrecen, Hungary and were analysed as described previously for neonatal samples." Urinary p-nitrophenyl-(PNP) GlcNAc-ase activity was determined according to Horak et al.,s while the MNP-GlcNAc-ase and VRA-GlcNAc-ase activities were measured as described elsewhere," MNP-GlcNAc and VRA-GlcNAc substrates were obtained from PPR Diagnostics Ltd (London, UK) and PNP-GlcNAc from Sigma Chemical Company Ltd (Dorset, UK). Creatinine was measured by Jaffe's method
with a Centrifichem analyser. To compensate for variations in urine flow, NAG activities were calculated as micromole hydrolysed substrate per minute per litre of urine and as excretion per millimole of creatinine (NAG indexj.s-? Reference ranges for NAG are given ijS mean (standard deviation).
RESULTS AND DISCUSSION
Reference ranges for morning (8-12 a.m.) urinary NAG obtained with three different colorimetric assays are shown in Table 1 . Because no significant sex-related differences could be observed in the NAG indices, in accordance with previous findings," NAG index values for boys and girls were combined.
Patients were arranged in 2 years age groups. The Gaussian distribution of the indices using the PNP-, MNP-and VRA-GlcNAc substrates in each group was studied with Kolmogorov-Smimov test. Significant divergence from the normal distribution was found in the 7-8 years old group for each of the three indices and in the 3-4 years old patients for MNP and PNP. As not all the groups showed normal distributions the nonparametric Kruskal-Wallis test was used which proved significant age dependence of the index values. Paired probabilities showed that for all the three indices three age categories should be distinguished: 1-2 years, 3-6 years and over 7 years of age. The upper limits for the normal ranges of the index values decreased with age ( Fig.  1) . These NAG indices decreased with age regardless of the chemical structure of the substrates while creatinine concentrations in urine increased continuously (Table 1 ). These results suggest that the fall in NAG indices during Otdh et at. ... 
